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Description
[Technical Field]

[0001] The present application is a national phase entry under 35 U.S.C. § 371 of International Application No.
PCT/KR2019/0048986, filed on April 23,2019, which claims priority from Korean Patent Application No. 10-2018-0051163,
filed on May 3, 2018, the entire contents of which are incorporated by reference herein.

[0002] The present specification relates to a polymerizable liquid crystal compound, a liquid crystal composition for
an optical element, a polymer, an optically anisotropic body, and an optical element for a display device.

[Background Art]

[0003] A phase retarder is one type of optical element changing a polarization state of light passing through the phase
retarder, and is also referred to as a wave plate. When an electromagnetic wave passes through the phase retarder, a
polarization direction (electric field vector direction) becomes a sum of two components parallel or perpendicular to the
optical axis (normal rays and extraordinary rays), and a vector sum of the two components varies depending on double
refraction and thickness of the phase retarder, and therefore, the polarization direction changes after the passing through.
Herein, changing the polarization direction of light by 90 degrees is referred to as a quarter-wave plate (A/4), and changing
by 180 degrees is referred to as a half-wave plate (A/2).

[0004] Herein, a retardation value of the phase retarder depends on the wavelength, and wavelength dispersion of
the retardation value is classified into normal wavelength dispersion, flat wavelength dispersion, reverse wavelength
dispersion and the like.

[0005] An optically anisotropic body such as a retardation film or a polarizing plate used in liquid crystal displays may
be prepared by coating a solution including a polymerizable liquid crystal compound on a substrate, drying the result,
and polymerizing the result by ultraviolet rays or heat. Since optical properties required for an optically anisotropic body
differs depending on the purpose, compounds having properties suitable for the purpose are required.

Prior Art Documents

Patent Documents

[0006] Korean Patent Application Laid-Open Publication No. 10-1999-0068186
[Disclosure]
[Technical Problem]

[0007] The present disclosure is directed to providing a polymerizable liquid crystal compound, a liquid crystal com-
position for an optical element, a polymer, an optically anisotropic body, and an optical element for a display device.

[Technical Solution]

[0008] One embodiment of the present specification provides a polymerizable liquid crystal compound represented
by the following Chemical Formula 1.

[Chemical Formula 1]

(RG)’\('“;/ |_3/€A3—R3)|—E3—B3—P3
i Ar )
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[0009] In Chemical Formula 1,

Ar1 is a benzene ring group or a cyclohexane group,

Y is O, S or NR7,

Zis NorCH,

A1to A3 areeach O orS,

B1 to B3 are each a direct bond; or a substituted or unsubstituted alkylene group,

E1 to E3 are each a direct bond, -O-, -COO-, -O0C-, -C,H,-, -OCH,- or -CH,0-,

R1 to R3 are each a substituted or unsubstituted alkylene group; or a substituted or unsubstituted arylene group,

P1 and P2 are each a polymerizable functional group,

P3 is hydrogen; a substituted or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group; or a polymerizable
functional group,

the polymerizable functional group of P1, P2, and P3 is an epoxy group, an oxetane group, an aziridinyl group, a
maleimide group, a (meth)acryloyl group or a (meth)acryloyloxy group,

R4 to R7 are each hydrogen; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted alkoxy group,
1, m, n, p and g are each an integer of O to 3,

ris an integer of 0 to 4,

when 1, m, n, p, g orris 2 or greater, structures in the parentheses are the same as or different from each other, and
L1 to L3 are each a direct bond or represented by the following Chemical Formula 2,

[Chemical Formula 2]
)
t

Ar2 is a substituted or unsubstituted arylene group; or a substituted or unsubstituted cycloalkylene group,

Xis adirect bond, -O-, -(CH,),COO0-, -OOC(CHy,);-, -(CH5) -, -O(CH,)40-, -(CH5) O-, -O(CH,);-, -CH=CH-, -NHNH-,
-CH=N-, -N=CH-or -C=C-,

a and b are each an integer of 0 to 10,

c to f are each an integer of 1 to 10, and

tis an integer of 1 to 3, and when t is 2 or greater, structures in the parentheses are the same as or different from
each other.

in Chemical Formula 2,

[0010] Another embodiment of the present specification provides a liquid crystal composition for an optical element
including the polymerizable liquid crystal compound.

[0011] Anotherembodimentofthe present specification provides a polymer obtained by polyermizing the polymerizable
liquid crystal compound represented by Chemical Formula 1.

[0012] Another embodiment of the present specification provides an optically anisotropic body including a cured ma-
terial or a polymerized reactant of the liquid crystal composition for an optical element.

[0013] Another embodiment of the present specification provides an optically anisotropic body including the polymer.
[0014] Another embodiment of the present specification provides an optical element for a display device including the
optically anisotropic body.

[Advantageous Effects]

[0015] A polymerizable liquid crystal compound according to one embodiment of the present specification has excellent
high temperature durability while having proper solubility, and therefore, excellent stability can be obtained when used
in an optical element for a display.

[Mode for Disclosure]

[0016] Hereinafter, the present specification will be described in more detail.

[0017] One embodiment of the present specification provides a polymerizable liquid crystal compound represented
by the following Chemical Formula 1.
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[Chemical Formula 1]

(RG)’\('“;/ |_3/€A3—R3)|—E3—B3—P3
i Ar )

[0018] In Chemical Formula 1,

Ar1 is a benzene ring group or a cyclohexane group,

Y is O, S or NR7,

Zis NorCH,

A1to A3 areeach O orS,

B1 to B3 are each a direct bond; or a substituted or unsubstituted alkylene group,

E1 to E3 are each a direct bond, -O-, -COO-, -O0C-, -C,H,-, -OCH,- or -CH,0-,

R1 to R3 are each a substituted or unsubstituted alkylene group; or a substituted or unsubstituted arylene group,

P1 and P2 are each a polymerizable functional group,

P3 is hydrogen; a substituted or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group; or a polymerizable
functional group,

the polymerizable functional group is an epoxy group, an oxetane group, an aziridinyl group, a maleimide group, a
(meth)acryloyl group or a (meth)acryloyloxy group,

R4 to R7 are each hydrogen; a substituted or unsubstituted alkyl group; or a substituted or unsubstituted alkoxy group,
1, m, n, p and g are each an integer of O to 3,

ris an integer of 0 to 4,

when 1, m, n, p, g or r is 2 or greater, structures in the parentheses are the same as or different from each other, and
L1 to L3 are each a direct bond or represented by the following Chemical Formula 2,

[Chemical Formula 2]
)
t

Ar2 is a substituted or unsubstituted arylene group; or a substituted or unsubstituted cycloalkylene group,

Xis adirect bond, -O-, -(CH,),CO0-, -OOC(CHy,);-, -(CH5) -, -O(CH5)40-, -(CH5) O-, -O(CH,);-, -CH=CH-, -NHNH-,
-CH=N-, -N=CH-or -C=C-,

a and b are each an integer of 0 to 10,

c to f are each an integer of 1 to 10, and

tis an integer of 1 to 3, and when t is 2 or greater, structures in the parentheses are the same as or different from
each other.

in Chemical Formula 2,

[0019] Existing reverse dispersion liquid crystal materials for a quarter-wave plate (A/4) include a compound having
a T-shape or H-shape molecular structure in order to have reverse dispersibility. In the case of the T-type, structures of
benzothiazole or benzodithiol, specifically (benzylidenehydrazinyl)benzothiazole, are often used as a core to form a
molecular skeleton, and molecules having such a skeleton structure have properties of being weak against heat with a
high temperature due to low stiffness and stability at the core portion, and have a problem of being not suitable to be
used in apparatuses exposed to a high temperature such as displays for a car.

[0020] In addition, in the case of the H-type, two linear mesogen groups are linked by a spacer to form a skeleton,
and, despite excellent reverse dispersibility properties, this has a problem of low solubility making it difficult to prepare
a film.
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[0021] On the other hand, the polymerizable liquid crystal compound according to one embodiment of the present
specification has high core stiffness and structural stability by including benzylphenanthrene or benzylphenanthridine
as a core, and thereby has excellent high temperature durability. In addition, in the present disclosure, it was identified
through experiments that reverse dispersibility becomes superior when a ring bonding in a direction perpendicular to a
long axis direction of the molecule includes a heteroatom as a linker compared to when bonding through a direct bond.
This is due to the fact that a refractive index increases as a heteroatom is included.

[0022] Accordingly, a reverse dispersion liquid crystal material for a quarter-wave plate having excellent performance
and readily prepared to a film may be obtained.

[0023] In the present specification, a description of a certain part ’including’ certain constituents means capable of
further including other constituents, and does not exclude other constituents unless particularly stated on the contrary.
[0024] In the present specification, a description of one member being placed ‘'on’ another member includes not only
a case of the one member adjoining the another member but a case of still another member being present between the

two members.

[0025] In the present specification,

is a site linked to other units or substituents.

[0026] In the present specification, the term ’substitution’ means a hydrogen atom bonding to a carbon atom of a
compound is changed to another substituent, and the position of substitution is not limited as long as it is a position at
which a hydrogen atom is substituted, that is, a position at which a substituent may substitute, and when two or more
substituents substitute, the two or more substituents may be the same as or different from each other.

[0027] In the present specification, the term 'substituted or unsubstituted’ means being substituted with one or more
substituents selected from the group consisting of deuterium; a halogen group; a hydroxyl group; an alkyl group; a
cycloalkyl group; an alkoxy group; an aryloxy group; an alkenyl group; an aryl group; and a heterocyclic group, or being
substituted with a substituent linking two or more substituents among the substituents illustrated above, or having no
substituents.

[0028] In the present specification, the alkyl group may be linear or branched, and although not particularly limited
thereto, the number of carbon atoms is preferably from 1 to 50. Specific examples thereof may include methyl, ethyl,
propyl, n-propyl, isopropyl, butyl, n-butyl, isobutyl, tert-butyl, sec-butyl, 1-methylbutyl, 1-ethylbutyl, pentyl, n-pentyl, iso-
pentyl, neopentyl, tert-pentyl, hexyl, n-hexyl, 1-methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-dimethylbutyl, 2-
ethylbutyl, heptyl, n-heptyl, 1-methylhexyl, cyclopentylmethyl, cyclohexylmethyl, octyl, n-octyl, tert-octyl, 1-methylheptyl,
2-ethylhexyl, 2-propylpentyl, n-nonyl, 2,2-dimethylheptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl, isohexyl, 2-methylhexyl,
4-methylhexyl and 5-methylhexyl and the like, but are not limited thereto.

[0029] In the present specification, the cycloalkyl group is not particularly limited, but preferably has 3 to 60 carbon
atoms, and according to one embodiment, the number of carbon atoms of the cycloalkyl group is from 3 to 40. According
to another embodiment, the number of carbon atoms of the cycloalkyl group is from 3 to 20. According to another
embodiment, the number of carbon atoms of the cycloalkyl group is from 3 to 6. Specific examples thereof may include
cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl, 2,3-dimethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl, 4-
methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimethylcyclohexyl, 4-tert-butylcyclohexyl, cycloheptyl, cyclooctyl and
the like, but are not limited thereto.

[0030] The alkyl group may be substituted with an aryl group or a heteroaryl group to function as an arylalkyl group
or a heteroarylalkyl group. The aryl group and the heteroaryl group may be each selected from among examples of the
aryl group and the heteroaryl group to describe later.

[0031] In the present specification, the aryl group is not particularly limited, but preferably has 6 to 60 carbon atoms,
and may be monocyclic or polycyclic.

[0032] Examples of the monocyclic aryl group may include a phenyl group, a biphenyl group, a terphenyl group and
the like, but are not limited thereto. Examples of the polycyclic aryl group may include a naphthyl group, an anthracenyl
group, a phenanthryl group, a pyrenyl group, a perylenyl group, a chrysenyl group, a fluorenyl group and the like, but
are not limited thereto. The fluorenyl group may be substituted, and adjacent substituents may bond to each other to
form a ring.

[0033] In the present specification, the heterocyclic group includes one or more atoms that are not carbon, that is,
heteroatoms, and specifically, the heteroatom may include one or more atoms selected from the group consisting of O,
N, Se, S and the like. The number of carbon atoms of the heterocyclic group is not particularly limited, but is preferably
from 2 to 60. Examples of the heterocyclic group may include a thiophene group, a furan group, a pyrrole group, an
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imidazole group, a thiazole group, an oxazole group, an oxadiazole group, a triazole group, a pyridyl group, a bipyridyl
group, a pyrimidyl group, a triazine group, a triazole group, an acridyl group, a pyridazine group, a pyrazinyl group, a
quinolinyl group, a quinazoline group, a quinoxalinyl group, an isoquinoline group, an indole group, a carbazole group,
a benzoxazole group, a benzimidazole group, a benzothiazole group, a benzocarbazole group, a benzothiophene group,
a dibenzothiophene group, a benzofuranyl group, a phenanthroline group, a thiazolyl group, an isoxazolyl group, an
oxadiazolyl group, a thiadiazolyl group, a phenothiazinyl group, a dibenzofuranyl group and the like, but are not limited
thereto.

[0034] The heterocyclic group may be monocyclic or polycyclic, and may be aromatic, aliphatic or a fused ring of
aromatic and aliphatic.

[0035] In the present specification, descriptions on the heterocyclic group provided above may be applied to the
heteroaryl group except for being aromatic.

[0036] In the present specification, the alkylene group may be selected from among the examples of the alkyl group
described above except for being divalent.

[0037] In the present specification, descriptions on the cycloalkyl group provided above may be applied to the cy-
cloalkylene group except for being divalent.

[0038] In the present specification, the arylene group means an aryl group having two bonding sites, that is, a divalent
group. Descriptions on the aryl group provided above may be applied thereto except for each being a divalent group.
[0039] In the present specification, the heteroarylene group means a heteroaryl group having two bonding sites, that
is, a divalent group. Descriptions on the heteroaryl group provided above may be applied thereto except for each being
a divalent group.

[0040] In the present specification, the polymerizable functional group means a functional group capable of producing
a polymerization reaction when initiating a reaction by light or heat. Specifically, substituents including an epoxy group

o]
R1o3

R
( R101 102 )’

an oxetane group

an aziridinyl group

|

R o

Rio7 N

./ \ TR1os R108j f E :R111
( Rioa Ros or Rog Ra1o ),
a maleimide group
.N!lm\r
0. N (0]
( Riz Rizz ),

a (meth)acryloyl group
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R112

\,ﬁ‘)\r&m
R

( 0 113 )
or a (meth)acryloyloxy group

Ri1s

%fkTri§T/mﬂ
R

( 0 16 )

may be included.

_g_

is a site linked to Chemical Formula 1, and R4 to R453 are each hydrogen; a halogen group; or a substituted or
unsubstituted alkyl group, and adjacent substituents may bond to each other to form a ring.

[0041] In one embodiment of the present specification, R4 to R6 are each hydrogen.

[0042] In one embodiment of the present specification, E1 to E3 are each a direct bond.

[0043] In one embodiment of the present specification, Ar1 is a benzene ring group.

[0044] In one embodiment of the present specification, Ar1 is a cyclohexane group.

[0045] In one embodiment of the present specification, Z is N.

[0046] In one embodiment of the present specification, Z is CH.

[0047] In one embodiment of the present specification, Chemical Formula 1 may be represented by any one of the

30

35

40

45

50

55

following Chemical Formulae 1-1 to 1-4.

[Chemical Formula 1-1]

C/ |_3/€A3—R3>I—BS—P3
\ K)y

NLZ—%AZ—RZ)—BZ—PZ
m

[Chemical Formula 1-2]

/L3/€A3—R3>I—BS—P3
&

NLz—fAz—Rz):Bz—Pz
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[Chemical Formula 1-3]

~ |_3/€A3—R3>I—B3—P3

NLZ-{AZ-RZ)-BZ—PZ
m

[Chemical Formula 1-4]

/L3/€A3—R3>I—BS—P3
&

NL2—€A2—Rz)—Bz—P2
m

[0048] In Chemical Formulae 1-1 to 1-4,

A1 to A3, B1to B3, R1to R3, P1to P3,L1toL3,Y, 1, mand n have the same definitions as in Chemical Formula 1.
[0049] In one embodiment of the present specification, Y is O or S.

[0050] In one embodiment of the present specification, Y is O.

[0051] In one embodiment of the present specification, Y is S.

[0052] In one embodiment of the present specification, L1 and L2 are each represented by Chemical Formula 2, and
L3 is a direct bond.

[0053] In one embodiment of the present specification, A1 to A3 are each O.

[0054] In one embodiment of the present specification, R1 to R3 are each a linear alkylene group having 1 to 10 carbon
atoms.

[0055] In one embodiment of the present specification, R1 to R3 are each a linear alkylene group having 1 to 5 carbon
atoms.

[0056] In one embodiment of the present specification, R1 to R3 are each an ethylene group.

[0057] In one embodiment of the present specification, R4 to R6 are each hydrogen.

[0058] In one embodiment of the present specification, R7 is hydrogen.

[0059] In one embodiment of the present specification, R7 is a methyl group.

[0060] In one embodiment of the present specification, R7 is (2-methoxyethoxy)ethyl.

[0061] In one embodiment of the present specification, 1, m and n are each 1 or 2.

[0062] In one embodiment of the present specification, 1 is 2, and m and n are each 1.

[0063] In one embodiment of the present specification, B1 and B2 are each a substituted or unsubstituted alkylene
group, and B3 is a direct bond.

[0064] In one embodiment of the present specification, B1 and B2 are each a linear alkylene group having 1 to 10
carbon atoms.

[0065] In one embodiment of the present specification, B1 and B2 are each a linear alkylene group having 2 to 8
carbon atoms.

[0066] In one embodiment of the present specification, B1 and B2 are each a linear alkylene group having 2 to 8
carbon atoms.

[0067] In one embodiment of the present specification, B1 and B2 are each a butylene group.

[0068] Inoneembodimentofthe present specification, P1to P3 are each a (meth)acryloyl group or a (meth)acryloyloxy
group.

[0069] In one embodiment of the present specification, P1 to P3 are each a (meth)acryloyloxy group.
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[0070] In one embodiment of the present specification, P1 to P3 are each a methacryloyloxy group.

[0071] In one embodiment of the present specification, P1 and P2 are each a polymerizable functional group, and P3
is a methyl group, a methoxy group or hydrogen.

[0072] In one embodiment of the present specification, Ar2 is an arylene group having 6 to 30 carbon atoms; or a
cycloalkylene group having 3 to 30 carbon atoms.

[0073] In one embodiment of the present specification, Ar2 is a benzene ring group or a cyclohexane group.

[0074] In one embodiment of the present specification, X is -O-, -COO-, -OCH,0-, -CH,CH,-, -CH,0- or -OCH,-.
[0075] In one embodiment of the present specification, X is - COO-.

[0076] In one embodiment of the present specification, a and b are an integer of 0 to 2.

[0077] In one embodiment of the present specification, c to f are each 1 or 2.

[0078] In one embodiment of the present specification, Chemical Formula 2 is represented by the following Chemical
Formula 2-1 or 2-2.

[Chemical Formula 2-1]

O~

[Chemical Formula 2-2]

O~

[0079] In Chemical Formulae 2-1 and 2-2, t is an integer of 1 to 3, and when t is 2 or greater, structures in the
parentheses are the same as or different from each other.

[0080] In one embodiment of the present specification, tis 1 or 2.

[0081] In one embodiment of the present specification, tis 1.

[0082] In one embodiment of the present specification, L1 and L2 are each represented by Chemical Formula 2-1 or
2-2, and L3 is a direct bond.

[0083] In one embodiment of the present specification, Chemical Formula 1 is any one selected from among the
following Chemical Formulae 1-5 to 1-106.

[Chemical Formula 1-5]

o 0\/\0/\/0 O
\VJLO/\vf\/A\/Oj[:] \E§
N
0/\/\/\/0\[]/\
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[Chemical Formula 1-6]

O\/\o/\/o o)
\)Lo/\/\/\/o \Q
: \n’ ~N
0/\/\/\/0\[1/\
(0]
[Chemical Formula 1-7]
o O\/\o/\/O\CO
QLQ/\/\/\z&@ﬁ( A
O/\/\/\/o\n/\
o

[Chemical Formula 1-8]

[Chemical Formula 1-9]

10
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[Chemical Formula 1-10]

o O\/\O/\/O\CO
x

\)LO/\/\/\/O\O\( ¢

0/\/\/\/0\[1/\
(0]
[Chemical Formula 1-11]
o 0\/\0/\,0 O
\)Lomowo Q
SN
o/\/\/\,o\n/\

[Chemical Formula 1-12]

\

0

0 \\\ O/OMO 0

\)Lo/\/\/\/O\OY g

1"
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[Chemical Formula 1-13]

- o \N /©/0\/\/\/0\<)

A~~~
X,

o/\/\/\/o\n/\
(o}
[Chemical Formula 1-14]
o O\/\o/\/O
\)Lo/\/\/\/o\o
~N
o/\/\/\/o\n/\
[Chemical Formula 1-15]
0\/\0/\,0
\)Lo/\/\/\/o
: ‘n‘ SN
o/\/\/\/o\n/\
(0]

[Chemical Formula 1-16]

o 0\/\0/\/0

JOWO\Q(

[Chemical Formula 1-17]

o/\/\/\/o\n/\
(0]

12
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[Chemical Formula 1-19]

o O\/\o/\/o

\)’\;/\/\/\ﬂ@( .

0/\/\/\/0\(\
(o]
[Chemical Formula 1-20]
o 0\/\0/\/0
\)Lo/\/\/\/o\i j
N
o/\/\/\/o\n/\
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[Chemical Formula 1-21]

\

o

L, o
0 \\\NO\N\/

A AAA~_O
m T ey
oJ\O\

o/\/\/\/oxn/\

o}

15

[Chemical Formula 1-22]
o O~
20 \)Lo/\/\/\/o \N /©/
ey,
(o} O o
"

25 o/\/\/\/o\n/\

o}

[Chemical Formula 1-23]
30

3/

. . J—/J O
> &
10 L\—\ﬁo Qﬂoz MQOR
45 °‘<O___

50

55
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o &
\_\—\_\o @ﬂzz )_/—Qo\_\_\_\

[Chemical Formula 1-24]

_;?_
<
[Chemical Formula 1-25]

e
7
o &
LL\ﬂo Qﬂzz MQOR

R

<

[Chemical Formula 1-26]

dﬁ
OLL\ﬂO Qﬂzz MQOR

R

<

15
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[Chemical Formula 1-27]
3/
JIF 0
&
=O>_O\—\__\ 0 O—N
o@ﬂ O‘ . Oﬁ °\_\_\
o o _<)=
[Chemical Formula 1-28]
3/
J_/—f 0
0]
_o>_°\_\_\_\ o] N OYO/(O /O,o\/\/\/\
- [0} 0O
Oy -2 A
(o) (o]
[Chemical Formula 1-29]

o—/_/—/
=o>_O p P @o
s YO T

O30

16
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[Chemical Formula 1-62]
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[0084] One embodiment of the present specification provides a liquid crystal composition for an optical element in-
cluding the polymerizable liquid crystal compound described above.

[0085] In one embodiment of the present specification, the liquid crystal composition for an optical element may further
include, in addition to the polymerizable liquid crystal compound, one or more types of second polymerizable liquid
crystal compounds having a different structure from the polymerizable liquid crystal compound.

[0086] In the present specification, the second polymerizable liquid crystal compound means a compound having a
different structure from the polymerizable liquid crystal compound represented by Chemical Formula 1, and the term
’second’ is not to be construed as meaning any order or importance. In addition, the term 'second’ is not to be construed
as referring to only one type of compound, and as described above, is used to have meanings including all one or more
types of polymerizable liquid crystal compounds having a different structure from the polymerizable liquid crystal com-
pound of Chemical Formula 1.

[0087] In one embodiment of the present specification, the second polymerizable liquid crystal compound includes
columatic mesogen including a substituted or unsubstituted aryl group; or a substituted or unsubstituted cycloalkyl group.
However, general linear reactive mesogen (RM) compounds may all be used.

[0088] In one embodiment of the present specification, the second polymerizable liquid crystal compound may be
preferably represented by the following Chemical Formula 3.

[Chemical Formula 3]

p—sp—X A—X A' —X"—sp' p'

[0089] In Chemical Formula 3,

p and p’ are each a polymerizable functional group,

the polymerizable functional group is an epoxy group, an oxetane group, an aziridinyl group, a maleimide group, a
(meth)acryloyl group or a (meth)acryloyloxy group,

sp and sp’ are each a direct bond; or a substituted or unsubstituted alkylene group,

X, X and X" are a direct bond, -O-, -OCH,0-, -OOC-, -COO-, -OCOO-, -CR=N-, -N=N-, -S-, -SCO-, -SOC- or -CSO-,
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R is hydrogen; or an alkyl group,

A and A’ are each a substituted or unsubstituted arylene group; or a substituted or unsubstituted cycloalkylene group,
v is an integer of 1 to 3, and when v is 2 or greater, structures in the parentheses are the same as or different from each
other, and

wis0or1.

[0090] In one embodiment of the present specification, A and A’ may each be substituted with fluorine, an alkyl group
having 1 to 6 carbon atoms, NO,, CN or SCN.

[0091] In one embodiment of the present specification, A and A’ are each a phenylene group, a naphthylene group
or a cyclohexylene group.

[0092] In one embodiment of the present specification, the second polymerizable liquid crystal compound may be a
compound represented by any one of the following structures.

St~ 4 _@_Zy_@o»v\ob
St~ O4 _@(‘:y_o_o»v\ob
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[0093] In one embodiment of the present specification, the liquid crystal composition for an optical element may further
include a polymerization initiator and a solvent.

[0094] In one embodiment of the present specification, the polymerization initiator may be a photoreaction initiator or
a thermal reaction initiator.

[0095] As the photoreaction initiator, one or more types selected from among benzoyl ether, benzoyl isobutyl ether,
benzoyl isopropyl ether, benzophenone, acetophenone, 4-benzoyl-4’-methyldiphenyl sulfide, benzyl methyl ketal,
dimethylaminomethyl benzoate, 3,3’-dimethyl-4-methoxybenzophenone, methylbenzoyl formate, 2-methyl-1-(4-methyl-
thio)phenyl)-2-morpholinylpropan-1-one, 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-one, 1-hydroxycy-
clohexyl phenyl ketone and Irgacure-based compounds, however, the photoreaction initiator is not limited thereto.

40



10

15

20

25

30

35

40

45

50

55

EP 3 789 471 A1

[0096] Asthethermalreactioninitiator, one or more types selected from among tert-amylperoxybenzoate, 4,4-azobis(4-
cyanovaleric acid), 1,1’-azobis(cyclohexanecarbonitrile), 2,2’-azobisisobutyronitrile (AIBN), benzoyl peroxide, 2,2-
bis(tert-butylperoxy)butane, 1,1-bis(tert-butylperoxy)cyclohexane, 2,5-bis(tert-butylperoxy)-2,5-dimethylhexane, 2,5-
bis(tert-butylperoxy)-2,5-dimethyl-3-hexyne, bis(1-(tert-butylperoxy)-1-methylethyl)benzene, 1,1-bis(tert-butylperoxy)-
3,3,5-trimethylcyclohexane, tert-butyl hydroperoxide, tert-butyl peracetate, tert-butyl peroxide, tert-butyl peroxybenzoate,
tert-butylperoxy isopropyl carbonate, cumene hydroperoxide, cyclohexanone peroxide, dicumyl peroxide, lauroyl per-
oxide, 2,4-pentanedione, peracetic acid and potassium persulfate, however, the thermal reaction initiator is not limited
thereto.

[0097] In one embodiment of the present specification, an organic solvent may be used as the solvent, and one or
more types selected from among hydrocarbons such as cyclohexane, cyclopentane, benzene, toluene, xylene or butyl-
benzene; ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone or cyclohexanone; esters such as ethyl
acetate, ethylene glycol monomethyl ether acetate, propylene glycol monomethyl ether acetate or gamma-butyrolactone;
amides such as 2-pyrrolidone, N-methyl-2-pyrrolidone, dimethylformamide or dimethylacetamide; halogens such as
chloroform, dichloromethane, carbon tetrachloride, dichloroethane, tetrachloroethane, tetrachloroethylene or chloroben-
zene; alcohols such as t-butyl alcohol, diacetone alcohol, glycerin, monoacetine, ethylene glycol, triethylene glycol,
hexylene glycol or ethylene glycol monomethyl ether; phenols such as phenol or parachlorophenol; and ethers such as
methoxybenzene, 1,2-dimethoxybenzene, diethylene glycol dimethyl ether, ethylene glycol dimethyl ether, ethylene
glycol diethyl ether, propylene glycol dimethyl ether, propylene glycol diethyl ether, diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, dipropylene glycol dimethyl ether or dipropylene glycol diethyl ether.

[0098] In one embodiment of the present specification, the polymerizable liquid crystal compound may be included in
0.1 wt% to 99.9 wt% based on 100 wt% of the liquid crystal composition for an optical element.

[0099] In one embodiment of the present specification, the second polymerizable liquid crystal compound may be
included in 0.01 wt% to 50 wt% based on 100 wt% of the liquid crystal composition for an optical element.

[0100] In one embodiment of the present specification, the polymerization initiator may be included in 0.001 wt% to 5
wt% based on 100 wt% of the liquid crystal composition for an optical element.

[0101] In one embodiment of the present specification, the remainder after excluding the polymerizable liquid crystal
compound, the second polymerizable liquid crystal compound and the polymerization initiator in the liquid crystal com-
position for an optical element may be a solvent.

[0102] One embodiment of the present specification provides a polymer obtained by polymerizing the polymerizable
liquid crystal compound represented by Chemical Formula 1. Specific descriptions on Chemical Formula 1 include the
descriptions provided above on the polymerizable liquid crystal compound according to one embodiment of the present
specification, and may cite the descriptions.

[0103] In one embodiment of the present specification, the polymer may be obtained by copolymerizing the polymer-
izable liquid crystal compound and one or more types of second polymerizable liquid crystal compounds having a different
structure. In other words, the polymerizable liquid crystal compound represented by Chemical Formula 1 and the second
polymerizable liquid crystal compound may form a copolymer.

[0104] In one embodiment of the present specification, the polymer goes through polymerization on a film substrate
through photocuring or thermal curing, and since the degree of curing may be readily controlled by controlling the amount
of applied energy and the time, a separate end-capping may not be required.

[0105] In one embodiment of the present specification, the polymer has a number average molecular weight of 5,000
g/mol to 1,000,000 g/mol.

[0106] In one embodiment of the present specification, the polymer may be prepared using a method of coating a
liquid crystal composition prepared by dissolving the polymerizable liquid crystal compound represented by Chemical
Formula 1; or a mixture of the polymerizable liquid crystal compound represented by Chemical Formula 1 and the second
polymerizable liquid crystal compound in a solvent on a substrate provided with an alignment layer, removing the solvent
by applying a heat or leaving the result unattended at room temperature, aligning the result through a change in the
temperature, and polymerizing the result through photocuring or thermal curing.

[0107] One embodiment of the present specification provides an optically anisotropic body including a cured material
or a polymerized reactant of the liquid crystal composition for an optical element described above.

[0108] In addition, one embodiment of the present specification provides an optically anisotropic body including the
polymer described above.

[0109] In the present specification, the optically anisotropic body means a material that, when light passes through
the material, differs in optical properties such as light velocity, refractive index and/or absorption depending on the
passing through direction. Examples of the optically anisotropic body may include a retardation plate, a retardation film,
a polarizing plate, a polarizing prism, a luminance enhancement film, an optical fiber covering material, a storage device
and the like.

[0110] The optically anisotropic body according to one embodiment of the present specification may have no or
minimized light leakage while having a high retardation value by including a cured material or a polymerized reactant of
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the liquid crystal composition for an optical element described above, or the polymer described above. In addition,
compared to previous laminate-type optically anisotropic bodies, the optically anisotropic body may be prepared using
a more simplified process while having a smaller thickness.

[0111] In one embodiment of the present specification, the optically anisotropic body may be prepared by coating the
liquid crystal composition for an optical element on a support, drying the result, aligning the liquid crystal composition
for an optical element, and then polymerizing the result by irradiating ultraviolet rays or the like.

[0112] In one embodiment of the present specification, the support is not particularly limited, however, a glass plate,
a polyethylene terephthalate film, a cellulose-based film and the like may be preferably used. As the method of coating
the liquid crystal composition for an optical element on the support, known methods may be used without particular limit,
and for example, a roll coating method, a spin coating method, a bar coating method, a spray coating method and the
like may be used.

[0113] In addition, as the method of aligning the liquid crystal composition for an optical element, known methods such
as rubbing the formed composition layer or applying a magnetic field, an electric field or the like to the formed composition
layer may be used.

[0114] In one embodiment of the present specification, the optically anisotropic body may have its specific shape
determined depending on the application, and for example, may be a film type or a laminate. In addition, the optically
anisotropic body may have its thickness adjusted depending on the application, and the thickness may be preferably
adjusted in a range of 0.01 pm to 100 pm.

[0115] In one embodiment of the present specification, R(450)/R(550) of the optically anisotropic body may have a
smaller value than R(650)/R(550).

[0116] In one embodiment of the present specification, R(450)/R(550) of the optically anisotropic body may be less
than 1, preferably 0.9 or less, and more preferably 0.8 or less.

[0117] Inthe presentspecification, R(N) means retardation in a plane or thickness direction for light having a wavelength
of Nnm, and N is an integer.

[0118] One embodiment of the present specification provides an optical element for a display device including the
optically anisotropic body described above.

[0119] Inone embodimentofthe present specification, the optically anisotropic body may be used as an optical element
such as aretardation film, an optical compensation plate, an alignment layer, a polarizing plate, a viewing angle magnifying
plate, a reflective film, a color filter, a holographic element, an optical polarizing prism or an optical head of a display
device, and the display device includes various liquid crystal display devices or light emitting devices.

[0120] Hereinafter, the present specification will be described in detail with reference to examples. However, the
examples according to the present specification may be modified to various other forms, and the scope of the present
specification is not to be construed as being limited to the examples described below. Examples of the present specification
are provided in order to more fully describe the present specification to those having average knowledge in the art.

<Preparation Example: Synthesis of Polymerizable Liquid Crystal Compound>
[Preparation Example 1] Synthesis of Compound 1-6

[0121]
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(1) Synthesis of C1

[0122] After dispersing 2,7-dihydroxy-9H-fluoren-9-one (17.5 g, 82.57 mmol) and K,CO5 (34.2 g, 247.70 mmol) into
acetone (300 mL), benzyl bromide (21.6 mL, 181.65 mmol) was introduced thereto, and the result was refluxed for 12
hours. The reaction material was cooled to room temperature, water was poured thereinto, and produced solids were
filtered and then dried to obtain C1 (33.3 g, yield 96%; MS: [M+H]*=421).

(2) Synthesis of C2

[0123] C1 (10 g, 23.8 mmol) was dispersed into sulfuric acid (60 mL), and the result was cooled to 0°C and stirred.
After introducing sodium azide (2.3 g. 35.7 mmol) thereto over 30 minutes, the temperature of the reaction material was
raised to room temperature, and the reaction material was stirred until nitrogen gas was no longer generated. After the
reaction was finished, the reaction material was poured into ice, and the pH was adjusted to approximately 8.5 to 9 using
a NaOH solution. This solution was extracted twice with methyl-tert-butyl ether (MTBE), and then the organic layer was
collected, dried with MgSQ,, filtered and vacuum distilled. Obtained solids were slurried in ETOH, filtered and dried to
obtain C2 (7.4 g, yield 71%, MS: [M+H]*=436).

(3) Synthesis of C3

[0124] A mixture of C2 (7.4 g, 16.9 mmol), phosphorus oxychloride (200 mL) and phosphorus pentachloride (0.72 g,
3.45 mmol) was refluxed for 3 hours, then vacuum distilled to remove the phosphorous oxychloride, and the remaining
mixture was stirred while being slowly poured into a saturated ammonia water at 0°C. The corresponding mixture was
extracted with methylene chloride (MC), the organic layer was further washed twice with water, dried with MgS Oy, filtered
and vacuum distilled. An obtained mixture was recrystallized with CHCI; and EA to obtain C3 (5.2 g, yield 68%, MS:
[M+H]*=454).

(4) Synthesis of C4

[0125] C3 (5.2 g, 11.5 mmol), 4-((tetrahydro-2H-pyran-2-yl)oxy)phenol (2.3 g, 12.08 mmol) and Cs,CO5 (11.2 g, 34.5
mmol) were introduced to dimethyl sulfoxide (DMSO) (100 mL), and stirred for 3 hours at 120°C. After the reaction was
finished, the reaction material was cooled to room temperature, diluted with water, and extracted twice with EA. The
organic layer was dried with MgSO,, and a mixture obtained through filtering was recrystallized with CHCI; and EA to
obtain C4 (5.3 g, yield 75%, MS: [M+H]*=612).
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(5) Synthesis of C5

[0126] C4 (8.7 g, 14.25 mmol) and 10 wt% Pd/C (0.2 g) were dispersed into EtOH (150 mL), and reacted for 8 hours
in a hydrogenator filled with H,(g). After the reaction was finished, the result was filtered, and the filtrate was vacuum
distilled to obtain C5 (5.6 g, yield 97%, MS: [M+H]*=404).

(6) Synthesis of 1-6A

[0127] C5 (5.6 g, 13.98 mmol) and 4-((6-(acryloyloxy)hexyl)oxy)benzoic acid (9.0 g, 30.77 mmol) were dissolved in
MC (50 mL). The temperature of the reaction material was lowered to 0°C, and then a solution dissolving N,N’-dicy-
clohexylcarbodiimide (6.5 g, 31.47 mmol) and 4-(dimethylamino) pyridine (0.2 g, 1.4 mmol) in MC (15 mL) was added
dropwise thereto. The temperature of the reaction material was raised to room temperature, and the reaction material
was stirred for 12 hours. After the reaction was finished, produced solids were filtered, and a mixture obtained by vacuum
distilling the filtrate was recrystallized with CHCIl; and EA to obtain 1-6A (9.98 g, yield 75%, MS: [M+H]*=952).

(7) Synthesis of 1-6B

[0128] After dispersing 1-6A (9.98 g, 10.49 mmol) and pyridinium p-toluenesulfonate (0.2 g, 0.95 mmol) into EtOH
(150 mL), the result was heated to 65°C and then stirred for 8 hours. After the reaction was finished, the result was
vacuum distilled to remove the EtOH, dissolved in CHCI3, washed once with an aqueous NaHCO4 solution and then
washed once more with water. The organic layer was collected, dried with MgSO,, then filtered and vacuum distilled to
obtain 1-6B (7.6 g, yield 83%, MS: [M+H]+*=858).

(8) Synthesis of Compound 1-6

[0129] 1-6B (5.0 g, 5.8 mmol) was dissolved in dimethylformamide (DMF) (50 ml). K,CO5 (0.96 g, 6.96 mmol) and
2-(2-chloroethoxy)ethyl acrylate (1.2 g, 6.96 mmol) were introduced thereto, and the result was heated to 70°C. The
reaction material was stirred for 18 hours, and after the reaction was finished, the mixture was cooled to room temperature,
diluted with water and extracted twice with EA. The organic layer was dried with MgSQO,, and a mixture obtained through
vacuum distillation was separated using column chromatography (Hx:EA 7:1) and recrystallized with EA to obtain the
following Compound 1-6 (3.87 g, yield 66%, MS: [M+H]*=1010).

[0130] 2-(2-Chloroethoxy)ethyl acrylate was synthesized in the same manner as in International Patent Application
Laid-Open Publication No. WO2017-098988 A1.

[Compound 1-6]

[0131]

o /©/O\/\o/\/0\<0

VLO/\/WO@Y o) A

0.
=N
: o
el

o/~\/f\v/\\/°\w/§§

(o)

[Preparation Example 2] Synthesis of Compound 1-15

[0132]
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(o]

~A

(o)

A

P O
g,

iy T
- OTOiQ

OH

(o]

o/\/\/\/o\(\
o]

0\/\0/\/0\

o/\vz~\/~\/°jra§
(o]

[0133] Compound 1-15 (3.9 g, yield 69%, MS: [M+H]*=970) was obtained in the same manner as in (8) of Preparation
Example 1 except that 1-chloro-2-(2-methoxyethoxy)ethane (0.96 g, 6.96 mmol) was used instead of 2-(2-chlo-

roethoxy)ethyl acrylate.

[Preparation Example 3] Synthesis of Compound 1-23

[0134]
(o}
OTHP OH
1-232
X = THP (1-23A)
X=H (1-23B)
[0)4

&

o}
X= WOM (1-23)

Pa S S
\_ﬁ\-\hﬁb-<::>_/—4£—4i§:;4!}—zk_/‘*<:>*{\_\¥_\—\
2@

(1) Synthesis of 1-23Z

[0135] 1-23Z was synthesized in the same manner as in Example 1 of Japanese Patent Application Laid-Open Pub-

lication No. 2008-239873.
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(2) Synthesis of Compound 1-23

[0136] The following Compound 1-23 (6.0 g, yield 40%, MS: [M+H]*=1078) was obtained in the same manner as in
(6) to (8) of Preparation Example 1 except that 1-23Z (9.0 g, 30.77 mmol) was used instead of 4-((6-(acryloy-
loxy)hexyl)oxy)benzoic acid, and 6-bromohexyl acrylate (1.6 g, 6.96 mmol) was used instead of 2-(2-chloroethoxy)ethyl
acrylate.

[Compound 1-23]

[0137]
3/

7
N
~— @ﬂz‘; W@c’“\jﬁ

<L
[Preparation Example 4] Synthesis of Compound 1-24

[0138]

OH

N
L\—\_\o@_/_(o‘}_/‘@‘ °\—\_\_\
1-238 °_<o=
. oJ_/_/
N
\_\—\_\o Oﬂo Z »_/"@'°\_\_\—\
1-24 °_<°=

[0139] Compound 1-24 (4.15g,yield 71%, MS: [M+H]*=1008) was obtained in the same manner as in (8) of Preparation
Example 1 except that 1-23B (5.4 g, 5.8 mmol) was used instead of 1-6B, 1-bromohexane (1.15 g, 6.96 mmol) was used
instead of 2-(2-chloroethoxy)ethyl acrylate, and acetonitrile was used instead of DMF.
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[Preparation Example 5] Synthesis of Compound 1-30

[0140]
OTHP
730" & o
1-30Z . ;:—Ni O//O’/(o—é
(Ms : methanesulfonyl) %—ZJ C P O 1

-30A

OTHP

OTHP

o
—_— o] N //O//(OH 1-30Y
HZ : o°

1-30B
X = THP (1-30C)
X=H (1-30D)

ox X=;“\/\/\”°?v (1-30)
=o>_°\—\_\_\ p KO/E @o
Oy A O T T

(1) Synthesis of 1-30Z

[0141] 1-30Z was synthesized in the same manner as in Example 88 of PCT Patent Application Laid-Open Publication
No. WO 2016-088749.

(2) Synthesis of 1-30A

[0142] C5 (8.06 g, 19.97 mmol), 1-30Z (12.3 g, 41.94 mmol) and K,CO5 (13.8 g, 99.85 mmol) were mixed with DMF
(150 mL), and stirred for 24 hours at 90°C. After the reaction was finished, excess water was poured into the mixture,
and the result was extracted with CHCI5. The organic layer was further washed twice with water, and then the organic
layerwas collected and dried with MgSO,. Afterfiltering, solids obtained by vacuum distilling the filtrate were recrystallized
with CHCI; and EA to obtain 1-30A (11.9 g, yield 75%, MS: [M+H]*=796).

(3) Synthesis of 1-30B

[0143] 1-30A(11.29g, 14.18 mmol)was dissolved in MC (70 mL). Trifluoroacetic acid (100 mL) was introduced thereto,
and the result was stirred for 1 hour. After the reaction was finished, the result was vacuum distilled to remove the
solvent, and obtained solids were washed with water and then dried to obtain 1-30B (8.5 g, yield 88%, MS: [M+H]*=684).
(4) Synthesis of 1-30Y

[0144] 1-30Y was synthesized in the same manner as in US Patent Application Laid-Open Publication No. US
2017/260150.
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(5) Synthesis of Compound 1-30
[0145] The following Compound 1-30 (5.7 g, yield 39%, MS: [M+H]*=1246) was obtained in the same manner as in
(6) to (8) of Preparation Example 1 except that 1-30B (7.95 g, 11.63 mmol) was used instead of C5, and 1-30Y (6.2 g,
23.26 mmol) was used instead of 4-((6-(acryloyloxy)hexyl)oxy)benzoic acid.

[Compound 1-30]

[0146]

37

?OR S OO
o Org O T TR

[Preparation Example 6] Synthesis of Compound 1-31

[0147]
s g
‘_\_\Lﬂb_<:>*c><:>FJP—4i§i;q!>_d—l::7'lb—(::7’ \’“\’N"\o—i;,
-
e

‘_\_\Lﬂb_<:>*€><:>PJP—Qigi:a!>_d/l::7’lb—(::7’ \’\\,\\’\0—26’

1-31

[0148] Compound 1-31 (4.6 g, yield 68%, MS: [M+H]*=1176) was obtained in the same manner as in Preparation
Example 4 except that 1-30D (6.3 g, 5.8 mmol) was used instead of 1-23B.

[Preparation Example 7] Synthesis of Compound 1-28

[0149]
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OTHP

0 OH
S o O

(o)

HO. N0
O 1-28Z
g OH

[0) 4

Cs

pe £ o
\_\_\ﬂo—O—o ) 0 O’O \/\/\/\o ’24
X = THP (1-28A)
X=H (1-28B)

(o]
X= WOM (1-28)
(1) Synthesis of 1-282

[0150] 1-28Z was synthesized in the same manner as in US Patent Application Laid-Open Publication No. US
2017/008833.

(2) Synthesis of 1-28

[0151] The following Compound 1-28 (7.8 g, yield 44%, MS: [M+H]*=1274) was obtained in the same manner as in
(6) to (8) of Preparation Example 1 except that 1-28Z (12.9 g, 30.77 mmol) was used instead of 4-((6-(acryloy-
loxy)hexyl)oxy)benzoic acid, and 6-bromohexyl acrylate (1.6 g, 6.96 mmol) was used instead of 2-(2-chloroethoxy)ethyl
acrylate.

[Compound 1-28]

[0152]
Y
e
=:?_° g 2 ’(:i7/o
iW}Z@«i PO

[Preparation Example 8] Synthesis of Compound 1-38

[0153]
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OTHP

& Yo

o o r GO

1-38A

OTHP
OH
4\(0\/W~0©’
. d o) 0
=N I/@/I(OH 1-38Y
HO o) Q o
o D -
1-388 X = THP (1-38C)
X=H (1-38D)
2 &
oOX X= \;/\/\/‘o’“\/ (1-38)

\_\_\_\o—@—o : oOrO/QO‘@’ \/\/\/\0’24

[0154] The following Compound 1-38 (9.1 g, yield 37%, MS: [M+H]*=1234) was obtained in the same manner as in
Preparation Example 5 except that 1-38Z (12.0 g, 41.94 mmol) was used instead of 1-30Z.

[Compound 1-38]

[0155]

37

el
=o>_c> p ? Oo
L\_\10 O oy 7 or®)< AT 2

<Example: Preparation of Retardation Layer>

[Example 1]

(1) Preparation of Liquid Crystal Composition

[0156] Aliquid crystal composition was prepared by mixing 0.517 g of polymerizable Compound 1-6 synthesized using
the method of Preparation Example 1, 0.221 g of polymerizable Compound 1-15 synthesized in Preparation Example
2, 0.00716 g of OXE-1 (manufactured by Ciba Specialty Chemicals Inc.), a polymerization initiator, 0.00113 g of p-
methoxyphenol (MEHQ), a polymerization inhibitor, 0.0150 g of BYK-3550 (manufactured by BYK Chemie Japan KK),
a surfactant, and 2.25 g of cyclohexanone, a solvent.

(2) Preparation of Retardation Layer

[0157] The liquid crystal composition was coated on a triacetylcellulose (TAC) substrate so that the thickness after
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drying is approximately from 1 um to 2 um, and after removing the solvent, ultraviolet rays having a wavelength in a
UVB region (approximately 300 nm) were irradiated at a total dose of approximately 200 mJ/cm?2 for curing while being
aligned on the xy plane, and a retardation layer was prepared. The dose was measured using a UV power puck Il.

[Example 2 to Example 5]
[0158] Liquid crystal compositions and retardation layers were prepared in the same manner as in Example 1 except

that the liquid crystal compositions were each prepared using a polymerizable compound, a polymerization initiator, a
polymerization inhibitor, a surfactant and a solvent with the material and in the content described in the following Table 1.

[Table 1]
Name and Contentof | Name and Content Name and Content of | Name and Name and
Polymeriza ble of Polymerizat ion Polymerizat ion Content of Content of
Compound Initiator Inhibitor Surfact ant Solvent
Compound 1-23
IEexgmp 0.517 g Compound | OXE-10.00716g | MEHQ 0.00113 g g;ﬁ?w Sg:'ghze;a”
1-240.221 g LI e <29
Compound 1-30
IEexgmp 0.517 g Compound | OXE-10.00573g | MEHQ 0.000905 g g;ﬁ?% Sg;"ghfoxa”
1-310.221 g R a9
BYK-3550
Examp | Compound OXE-1 MEHQ 0.0150 g Cyclohexan
le 4 1-28 0.738 g 0.00716 g 0.00113 g one 2.25¢g
Examp | Compound 1-38 BYK-3550 Cyclohexan
e 5 0.590 g OXE-10.00573 g MEHQ 0.000905 g 0.0150 g one 2.40 g

[Comparative Example 1]

[0159] A retardation layer was prepared in the same manner as in Example 1 except that the following Comparative

Compound A was used instead of polymerizable Compounds 1-6 and 1-15.

[Comparative Compound A]

[0160]

o)

\)Lo/\/\/\/o

B
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[Comparative Example 2]
[0161] A retardation layer was prepared in the same manner as in Example 1 except that the following Comparative
Compound B was used instead of polymerizable Compounds 1-6 and 1-15.
[0162] Compound B was synthesized in the same manner as in Korean Patent Application Laid-Open Publication
No0.2017-0074178.

[Comparative Compound B]

[0163]

.

4}0 N

7\
N
o)
o \/\/\/\ 0 o) H—O’ o
"o le} 0. =
O_O_\__éo < > \<0 O) < > \/\/\/\OJ\/
o

[Comparative Example 3]
[0164] A retardation layer was prepared in the same manner as in Example 1 except that the following Comparative
Compound C was used instead of polymerizable Compounds 1-6 and 1-15.
[0165] Compound C was synthesized in the same manner as in Korean Patent Application Laid-Open Publication No.
2017-0086047.

[Comparative Compound C]

[0166]

w
Az

NH

0 o)
O>—©_ o\/\/\/\o/u\/

<Experimental Example: Evaluation on Retardation Layer Properties>

A

42,0\/\/\/\0 o

[0167] Properties of the retardation layers prepared in Examples 1 to 5, and Comparative Examples 1 to 3 were
measured using methods as follows, and the results are shown in the following [Table 2].

(1) Evaluation on Retardation Value

[0168] Retardation in a plane or thickness direction was measured using an Axoscan (Axomatrics, Inc.) capable of
extracting a Mueller matrix. Measurements were made for each of light having a wavelength of 450 nm, 550 nm and
650 nm, retardation was extracted by obtaining 16 Mueller matrix values according to the manufacturer’'s manual, and
these values were evaluated as follows.

A: R(450)/R(550)<0.85
B: 0.85<R(450)/R(550)<0.90
C: 0.90<R(450)/R(550)<0.95
D: 0.95<R(450)/R(550)<1.00
E: 1.00<R(450)/R(550)
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(2) Measurement of Retardation Layer Thickness

[0169] Thicknesses of the thin films were measured using a Bruker DektakXT (Bruker Corporation) capable of meas-
uring a thin film level difference.

(3) Evaluation on High Temperature Durability
[0170] Aninitial retardation value (Re;,) of the prepared retardation layer was measured at 25°C, and after measuring

a retardation value (Rey) after heating for 96 hours at 80°C, a retardation change rate (ARe) was calculated according
to the following [Equation 1].

[Equation 1]
ARe= (1-Re¢/Re;,) x100
[0171] Atfter that, the results were evaluated in 4 steps as follows according to the magnitude of the ARe value.
A: ARe<0.5
B: 0.5<ARe<1.0

C: 1.0<ARe<5.0

D: 5.0<ARe
[Table 2]

Alignment Film Thickness | Retardation Value High Temperature Durability

Defects (pm) Evaluation Evaluation
Example 1 No 1.5 B A
Example 2 No 1.3 A A
Example 3 No 1.7 A A
Example 4 No 1.6 A A
Example 5 No 1.8 B B
Comparative No 16 E A
Example 1
Comparative No 16 D C
Example 2
Comparative No 13 B D
Example 3

[0172] As identified from the experimental results, a retardation film without defects may be prepared and high tem-
perature durability may be enhanced as well when using the polymerizable compound of the present disclosure. It was
identified that, whereas Comparative Examples 1 and 2 showed flat dispersibility, Examples 1 to 5 using the polymerizable
compound of the present disclosure had excellent reverse dispersibility and thereby had excellent optical properties.
Although Comparative Example 3 had similar optical properties to Examples 1 and 5, the performance was significantly
low in terms of high temperature durability compared to the examples of the present application. It was identified that,
in the polymerizable compound of the present disclosure, the structural skeleton to exhibit reverse dispersibility has a
thermally stable structure, and therefore, changes in the retardation value were small at a high temperature.
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Claims

1. A polymerizable liquid crystal compound represented by the following Chemical Formula 1:

[Chemical Formula 1]

(R6)r\&—-~y L3,€A3—R3)I—E3—33—P3
v Ar

P1—B1—E1—éR1—A1§n—|_1Y
CL
(R4) /

p

wherein, in Chemical Formula 1,

Ar1 is a benzene ring group or a cyclohexane group;

Y is O, S or NR7;

Zis N or CH;

A1to A3areeachOorS;

B1 to B3 are each a direct bond, or a substituted or unsubstituted alkylene group;

E1 to E3 are each a direct bond, -O-, -COO-, -O0C-, -C,H,-, -OCH,-, or -CH,0-;

R1 to R3 are each a substituted or unsubstituted alkylene group, or a substituted or unsubstituted arylene group;
P1 and P2 are each a polymerizable functional group;

P3 is hydrogen, a substituted or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group, or a
polymerizable functional group;

the polymerizable functional group of P1, P2, and P3 is an epoxy group, an oxetane group, an aziridinyl group,
a maleimide group, a (meth)acryloyl group, or a (meth)acryloyloxy group;

R4 to R7 are each hydrogen, a substituted or unsubstituted alkyl group, or a substituted or unsubstituted alkoxy
group;

1, m, n, p and g are each an integer of 0 to 3;

ris an integer of 0 to 4;

when 1, m, n, p,qorris 2 or greater, structures in the parentheses are the same as or different from each other; and
L1 to L3 are each a direct bond or represented by the following Chemical Formula 2,

[Chemical Formula 2]
AT
t

Ar2 is a substituted or unsubstituted arylene group, or a substituted or unsubstituted cycloalkylene group;

X is a direct bond, -O-, -(CH,),CO0-, -OOC(CHy,),-, -(CH5).-, -O(CH5)40-, -(CH5);0-, -O(CHy), -CH=CH-,
-NHNH-, -CH=N-, -N=CH-, or -C=C-;

a and b are each an integer of 0 to 10;

c to f are each an integer of 1 to 10; and

tis an integer of 1 to 3, and when t is 2 or greater, structures in the parentheses are the same as or different
from each other.

wherein, in Chemical Formula 2,

2. The polymerizable liquid crystal compound of Claim 1, wherein Chemical Formula 1 is represented by any one of
the following Chemical Formulae 1-1 to 1-4:
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[Chemical Formula 1-1]

NL2—€A2-R2>—BZ—P2
m

[Chemical Formula 1-2]

/L3/€A3—R3>I—BS—P3
&

\Lz—éAZ—RZ)—BZ—PZ
m

[Chemical Formula 1-3]

— |_3/éA3—R3>I—BS—P3

7~

L2—€A2—R2>—BZ—P2
m

wherein, in Chemical Formulae 1-1 to 1-4,
A1to A3, B1to B3, R1to R3, P1toP3,L1toL3,Y, 1, mand n have the same definitions as in Chemical Formula 1.

The polymerizable liquid crystal compound of Claim 1, wherein Ar2 is an arylene group having 6 to 30 carbon atoms,
or a cycloalkylene group having 3 to 30 carbon atoms; and
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wherein X is -O-, -COO-, -OCH,0-, -CH,CH,-, -CH,0-, or - OCH,-.
The polymerizable liquid crystal compound of Claim 1, wherein L1 and L2 are each represented by the following
Chemical Formula 2-1 or 2-2,

L3 is a direct bond, and
I, mand n are each 1 or 2:

[Chemical Formula 2-1]

O~

[Chemical Formula 2-2]

O~

wherein, in Chemical Formulae 2-1 and 2-2,
tis an integer of 1 to 3, and when t is 2 or greater, structures in the parentheses are the same as or different from
each other.

The polymerizable liquid crystal compound of Claim 1, which is represented by any one of Chemical Formulae 1-5
to 1-106:

[Chemical Formula 1-5]

o 0\/\0/\/0 0]
\)Lo/\/\/\/O\E ] \Q
SN
0/\/\/\/0\n/\
o]
[Chemical Formula 1-6]
O\/\o/\/o O
\)Lo/\/\/\/o\© K
SN
0/\/\/\/0\[]/\
(0]
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[Chemical Formula 1-7]

o O\/\o/\/O\CO
x>

o A
Uf :

[Chemical Formula 1-8]

poﬂ /_/_/_/o—<o=
OO_QZH}O

0r

=>—o

[Chemical Formula 1-9]
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[Chemical Formula 1-10]

0\/\0/\/0 O
\)Lo/\/\/\/o\o K
=N
o/\/\/\/oxn/\
(o}
[Chemical Formula 1-11]
o O\/\O/\/O O
\)LO/W\/O\EJ \Q
SN
[Chemical Formula 1-12]
\
O
\\\ o\/\/\/o 0
\)Lo/\/\/\/o O
OY L,
O i
ae!
o/\/\/\/o\n/\
(o]
[Chemical Formula 1-13]
0 O\/\/\/O O
\)LO/\/\/\/O \Q
: ‘n‘ =N
0/\/\/\/0\(\
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[Chemical Formula 1-14]

0 o\/\o/\/o

\)1\0/\/\/\/0\0\( 4

0/\/\/\/0\[]/\
[Chemical Formula 1-15]
o O\/\o/\/O
\)Lo/\/\/\/o
: ‘n‘ SN
0/\/\/\/0\[]/\
[Chemical Formula 1-16]
\)LOW\/O\O\/
o/\/\/\/o\n/\
(o]
[Chemical Formula 1-17]
d/
o/

Qﬁ e

59



10

15

20

25

30

35

40

45

50

55

EP 3 789 471 A1

[Chemical Formula 1-18]

[Chemical Formula 1-19]

o 0\/\0/\/0

\)LO/\/WO\O\/ .

o/\/\/\/o\n/\
[Chemical Formula 1-20]
o O\/\o/\/o
\)Lo/\/\/\/o\i j
N
0/\/\/\/0\(\
(o]

[Chemical Formula 1-21]

\

O

\\\ /@/o\/\/\/

\)Lo/\/\/\/O\OY "
oiQ

o/\/\/\/o\n/\
(o]
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[Chemical Formula 1-22]

\)oj\/\/\/\/o \OO\/\/\/
oJ\@\

[Chemical Formula 1-23]

3/

T
N
~ Qﬂzz %FQOR

0/\/\/\/0\n/\
(o]

£
[Chemical Formula 1-24]

7
=o>”°v\_\1 p
o MZ“—N 0 M@O
J L\—\_\0 {0=
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[Chemical Formula 1-25]
O>_//

T
N
~ Qﬂzz %FQOR

<

[Chemical Formula 1-26]

-
N
L\—\343_/’{;Cc}#/’C% OL\‘\ﬁ

£
[Chemical Formula 1-27]
OM

e
N
o \_\_\O Q/%Z Z >,_/—<i>—o\_\__\ i
o< _
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[Chemical Formula 1-28]
%_/

7
)

Mﬁ&ﬂ\ﬂba{j}o C: o—{igii!>2§/<:>)gyl:>r \A\/\/\Ojla

[Chemical Formula 1-29]

7

o
SpYO I

o\—\_\_\
O%Q—é’
(o]

[Chemical Formula 1-30]
%_/

oﬂjo
)0

RO@”OX T

[Chemical Formula 1-31]
of/J
s Y
RSP o1V A NS

O

[Chemical Formula 1-32]
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3

et
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° L\_\_\ AN o OO o
<O, ~ 02’04“’@%0&

[Chemical Formula 1-33]

o—/_/—/
=o>_°\—\_\1 @ 0
o«(j}jL%%*C:>ﬂ€_4i§fz!>j?AC:TJ$/\fl:)ro”‘\/\w«bjig

[Chemical Formula 1-34]
Q7
./—Jf_/—g}—/
o]

% & o
YOI

SN

O_O_OCZ

[Chemical Formula 1-35]

oJ—/J
. £ oo
Y OO\_O_é? c?/O/\o \/\/\/\o Jzé

[Chemical Formula 1-36]
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O>J
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[Chemical Formula 1-37]
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A liquid crystal composition for an optical element comprising the polymerizable liquid crystal compound of any one

of Claims 1 to 5.

The liquid crystal composition for an optical element of Claim 6, further comprising one or more second polymerizable

liquid crystal compounds having a different structure from the polymerizable liquid crystal compound.

The liquid crystal composition for an optical element of Claim 6, further comprising:

a polymerization initiator; and
a solvent.

A polymer obtained by polymerizing a polymerizable liquid crystal compound represented by the following Chemical

Formula 1:
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[Chemical Formula 1]

P1—B1—E1—éR1—A1§n—L1

(R4)

p

wherein, Chemical Formula 1,

Ar1 is a benzene ring group or a cyclohexane group;

Y is O, S or NR7;

Zis N or CH;

A1to A3areeachOorS;

B1 to B3 are each a direct bond, or a substituted or unsubstituted alkylene group;

E1 to E3 are each a direct bond, -O-, -COO-, -O0C-, -C,H,-, -OCH,-, or -CH,0-;

R1 to R3 are each a substituted or unsubstituted alkylene group, or a substituted or unsubstituted arylene group;
P1 and P2 are each a polymerizable functional group;

P3 is hydrogen, a substituted or unsubstituted alkyl group; a substituted or unsubstituted alkoxy group, or a
polymerizable functional group;

the polymerizable functional group of P1, P2, and P3 is an epoxy group, an oxetane group, an aziridinyl group,
a maleimide group, a (meth)acryloyl group, or a (meth)acryloyloxy group;

R4 to R7 are each hydrogen, a substituted or unsubstituted alkyl group, or a substituted or unsubstituted alkoxy
group;

1, m, n, p and g are each an integer of 0 to 3;

ris an integer of 0 to 4;

when 1, m, n, p,qorris 2 or greater, structures in the parentheses are the same as or different from each other; and
L1 to L3 are each a direct bond or represented by the following Chemical Formula 2,

[Chemical Formula 2]
A
t

Ar2 is a substituted or unsubstituted arylene group, or a substituted or unsubstituted cycloalkylene group;

X is a direct bond, -O-, -(CH,),CO0-, -OOC(CHy,),-, -(CH5).-, -O(CH5)40-, -(CH5);0-, -O(CHy), -CH=CH-,
-NHNH-, -CH=N-, -N=CH-, or -C=C-;

a and b are each an integer of 0 to 10;

c to f are each an integer of 1 to 10; and

tis an integer of 1 to 3, and when t is 2 or greater, structures in the parentheses are the same as or different
from each other.

wherein, in Chemical Formula 2,

The polymer of Claim 9, obtained by further copolymerizing with one or more second polymerizable liquid crystal
compounds having a different structure than the polymerizable liquid crystal compound.

An optically anisotropic body comprising a cured material or a polymerized reactant of the liquid crystal composition
of Claim 6.

An optically anisotropic body comprising the polymer of Claim 9.
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13. An optical element for a display device comprising the optically anisotropic body of Claim 11.

14. An optical element for a display device comprising the optically anisotropic body of Claim 12.

86



10

15

20

25

30

35

40

45

50

55

EP 3 789 471 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/00489¢6

A.  CLASSIFICATION OF SUBJECT MATTER

COPK 19/34(2606.01)i, COIK 19/42{2006.01 0, COBF 220/36(2686.81)i, GO2F 1/i3¢(200856.61)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CO9IC 19/34; C08G 73/12; CO9K 19/02; COSK 19/04; CO9KC 19/32; GO2F 1/1337; CO9K 19/42; CORF 220/30

Korean wiility models and applications for wtility models: IPC as above
Japanese utility models and applications for stility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

cKOMPASS (KIPO internal), STN (Registry, Capl

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Google & Keywords: polymerizable Hanid crvstal compound,
benzylpenanthrene, benzylphenanthridine, polymerizable functional group, optical amsotropic body, display

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X KR 10-1563029 B1 (MERCK PATENT GMBH.} 23 October 2015 1-14
See claims 1-6, 8-18; and paragraphs [0086], [0108], [0417].

X KR 10-1829941 B1 (MERCK PATENT GMBH.) 19 February 2018 1-14
See claims 1-4, 6-7, 9-12; and paragraphs [0077]-[0079], [0146].

X DE 4307049 Al (HOECHST AG)) 15 September 19%4 1-14
Sec claims 1-15; and pages 3-7

A JP 2012-180484 A (JNC CORP. et al.} 20 September 2012 1-14
See claim 4, compound MA-~1-4-1,

A W 2010-079703 Al (SHARP KARBUSHIKIKAISHA) 15 July 2010 1-14
See the entire document.

E] Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
the priority date claimed

wpr

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the mvention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skitled in the art

“&"” document member of the same patent family

Date of the actual completion of the international search

3TJULY 2019 (31.07.2019)

Date of mailing of the international search report

31 JULY 2019 (31.07.2019)

and mailing address of the ISA/ER
Korean Intellectuai Propesty Offici
Government Coraplex Day
Dagjeon, 35208, Repu

Facsimile No. +82-42-4%1-8578

i 4, 189, Cheongsa-o, Seo-ga,

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

87




10

15

20

25

30

35

40

45

50

55

EP 3 789 471 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/0048%6

Patent document
cited in search report

Publication
date

Patent family
member

Publication
date

KR 10-1563029 B1

=
25

10-1820941 B1

DE 4307049 At

JP 2012-180484 A

WO 2010-079703 Al

23/10/2015

19/02/2018

15/09/ 1894
20/09/201

15/07/2010

CN 101878025 A
CN 101678025 B
JP 2011-515543 A
JP 5670315 B2

W 201000605 A

US 2011-0051048 A1
US 2014-0104544 A1
Us 8667200 B2

Us 9181482 B2

WO 2000-118086 Al

EP 2586082 Al

EP 2506082 Bi

JF 2013-538249 A
JP 86050749 B2

TW 201208142 A

5 2013-0119311 Al
Us 9217109 B2

W0 2012-022388 Al

CN 102272669 A
JP 2012-058266 A
US 2011-0267574 A1

16/02/2011
10/09/2014
19/05/2011
18/02/2015
$1/01/2010
03/03/2011
17/04/2014
15/04/2014
10/11/2015
01/10/2009

268/05/2013
04/11/2015
10/10/2013
21/12/2016
01/03/2012
16/05/2013
22/12/2015
23/02/2012

07/12/2011
22/03/2012

G3/11/2011

Form PCT/ISA/210 (patent family annex) (January 2015)

88




EP 3 789 471 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 2019004896 W [0001] « WO 2016088749 PCT [0141]
» KR 1020180051163 [0001] « US 2017260150 A [0144]
KR 19990068186 [0006]  US 2017008833 A [0150]
* WO 2017098988 A1 [0130] « KR 20170074178 [0162]
* JP 2008239873 A[0135] KR 20170086047 [0165]

89



	bibliography
	abstract
	description
	claims
	search report
	cited references

